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Abstract 
This research uses a correlational analysis. The objective of this study is to design a framework of the causal relationship model 
of the technology acceptance process of learning innovation in the 21ST century for graduate students. The research methodology 
is divided into two sections. The first section involves a synthesis concept framework for process acceptance of the causal 
relationship model of the technology acceptance process of learning innovation in the 21ST century for graduate students. The 
second section proposes the design concept framework of the model. The research findings are as follows: 
1) The exogenous latent variables included in the causal relationship model of the technology acceptance process of learning 
innovation in the 21ST century for graduate students are self-efficacy and perceived organizational support. 
2) The mediating latent variables of the causal relationship model of the technology acceptance process of learning innovation in 
the 21ST century for graduate students are the TAM Model: this includes four components: 1) perceived usefulness, 2) perceived 
ease of use, 3) attitudes and 4) behavioral intention to use the model.  
3) The outcome latent variables of the causal relationship model of the technology acceptance process of learning innovation in 
the 21ST century for graduate students are actual use, online learning acceptance and student satisfaction. 
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1. Introduction 
Nowadays, there is strong competition in the area of technological development of digital wireless 
telecommunication systems and networks in order to support progress across many fields. As a result, the demand 
for mobile phones and portable computers has been increasing. Thailand is one country places importance on this 
issue. Therefore, the Thai government has focused on the development of a high-speed efficient ICT infrastructure 
across the whole country. Thailand’s broadband network provides services nationwide, with a special focus on 
supplying wireless broadband for mobile communication devices that can satisfy teaching requirements. The 
education has recently brought a communication tool to help promote learning and to drive education and encourage 
"learning wisely" (B.E. 2554-2563 (ICT 2020)). This communication tool was introduced to meet the priorities of 
Thai Higher Education Policy Framework 2008 – 2013. The goal of this framework was to encourage higher 
education institutions to be a source of knowledge and high quality manpower in order to develop sustainability, to 
create a lifelong learning society by developing the infrastructure of higher education institutions and to increase the 
use of technologies and communication tools to facilitate learning through wireless electronic media.   
According to this policy, executives in higher education institutions in Thailand are required to develop patterns 
of teaching in the 21ST century that involve developing suitable plans, setting technological strategies and using 
communication devices such as mobile phones and portable computers as tools to develop m-learning teaching 
models.  This will provide a channel through which knowledge can pass between instructors and students. As a 
result, the executives, instructors and students need to consider for the benefits and agree to understand how such 
learning innovations in 21ST century may work in practice.  
This paper is divided in to the following sections: The first section contains a synthesis of the framework of the 
causal relationship model of the technology acceptance process of learning innovation in the 21ST century for 
graduate students.  The second section proposes the design of the model.   
2. Purpose of the study  
 The purposes of this study were; 
2.1 To synthesize the concept of the framework of the causal relationship model of the technology acceptance 
process of learning innovation in the 21ST century for graduate students. 
2.2 To design a concept framework of the causal relationship model of the technology acceptance process of 
learning innovation in the 21ST century for graduate students. 
3. Research question: 
 What is causal relationship model of the technology acceptance process of learning innovation in the 21ST 
century for graduate students? 
4. Concept Framework 
 In order to select the research to inform the development of the causal relationship model, eight related subject 
resources, including official public research and journals, were used to scope out the content of the theoretical 
framework as follows. (Anne,2013), (Boštjan et al., 2011), (Ying-Hsiang et al., 2011), (Chi-Cheng et al., 2012), 
(Jung-Wan & Samuel, 2011), (Iuan-Yuan Lu  et al., 201), (Jazihan et al., 2013), (Norshidah & Nor, 2012)  
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Fig. 1. Theoretical Framework of the Causal Relationship Model of the Technology Acceptance Process of Learning Innovation                        
in the 21ST Century for Graduate Students 
5.  Literature Review 
5.1  Technology Accept Model 
  The technology acceptance model, also known as the TAM by Davis (Chi-Cheng et al., 2012), is an extension 
of a previous model – the theory of reasoned action (TRA) (Fishbein, & Ajzen, 1975). The TAM studies human 
behavior in order to explain the reasons that users (individuals and organizations) cite for adopting specific 
technologies (Venkatesh et al., 2003).  The association between perceived usefulness and perceived ease of use has 
been identified by the TRA, forming the basis of the TAM (Davis & Arbor, 1989). Apart from the two main 
parameters already mentioned, the TAM also consists of other variables understood to affect technology adoption; 
attitude and behavioral intention to use. 
 
5.2   Perceived usefulness 
  Within the TAM, perceived usefulness acts as an important factor. Perceived usefulness impacts on attitude and 
on intention, and aids progress of implementation. (Swan, 1981), (Triandis, 1980) 
 
5.3   Perceived Ease of Use 
  One of the elements included in the TAM is perceived ease of use.  The perceived ease of use is associated with 
perceived usefulness. Perceived ease of use sees attitude towards using the technology as an essential element.  
When the system is utilized at an individual level, this factor can be assessed. (Davis & Arbor, 1989) 
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5.4   Attitude 
  It is recognized that attitude influences intention.  Attitude is made up of two parts: attitude towards the object 
and attitude towards the behavior.  In this study, attitude towards behavior was considered (Fishbein, & Ajzen, 
1975).  According to the TAM, attitude is the association between usefulness and ease of use of a system. The 
intention to adopt a prospective a technology is influenced by the users’ overall attitudes towards using technology. 
 
5.5   Behavioral Intention to Use 
  An individual’s expected or planned future behavior is represented in the model by their behavioral intention to 
use (Swan, 1981).  It represents the expectancies that an individual has regarding a specific behavior in a given 
situation and entails the probability to act.  Behavior can be predicted if intention is calculated accurately (Fishbein, 
& Ajzen, 1975). 
 
5.6   Self-Efficacy 
  Self-efficacy is a key determinant of the degree of effort or perseverance that a person is prepared to invest in 
performing a behavior (Usher & PajaresArbor, 2008).  People tend to have a higher chance of success in a given 
assignment when they have more self-efficacy (Wilson et al., 2007).  Self-efficacy has its origins in the ICT self-
efficacy (Eastin & LaRose, 2000).  ICT self-efficacy is a branch of self-efficacy and has been characterized as a 
person’s perception of his/her potential to use ICT. (Deborah & Christopher, 1995) 
 
5.7  Actual Use  
  Actual system use refers to how often and the volume of system use by the user (Davis & Arbor, 1989). Davis 
asserts that one’s behavioral intention influences actual system usage. This is due to internalization and 
identification and may influence behavioral intention directly via compliance. It is further argued that if end users of 
the system are not informed or educated about the need or relevance of the system, this will greatly influence their 
behavioral intention to use it, and hence impact on actual use. (Nakayima, 2011) 
 
5.8  Perceived Organizational support  
  Perceived organizational support draws on the social exchange theory developed by Blau to explain employee 
organizational relationships. According to the theory, each party has perceptions and expectations regarding the 
behavior of the other party, but these expectations and perceptions are related to the timing or the specifics of what 
each party must provide. If both parties benefit from the exchange, neither will know whether the expectations of the 
other have been fully met. (Doğan & Ayşe, 2010)  
 
5.9  Online Learning Acceptance and Student Satisfaction 
  Online education is the most widely used term to describe online education as a means to deliver course content 
to the end-user via a computer using internet technology. Studies on online education demonstrate that it has a 
positive impact on students’ performance due to its flexibility and convenience. (Eastin & LaRose, 2000) 
 
6. Scope of the study   
6.1 Variable of the study:  
 Research variables considered in this study are: 
6.1.1 Exogenous latent variables: self-efficacy, perceived organizational support. 
6.1.2 Endogenous variable:  
 Mediating latent variables:  perceived ease of use, perceived usefulness, attitude and behavioral intention to use 
 Outcome latent variables: actual use, online learning acceptance and student satisfaction 
 
6.2 Research Hypothese: 
 This study employed correlational research to developing fifteen hypotheses and then tests the relationships 
between variables. 
 H1 Self-Efficacy has positive effects on Perceived usefulness. 
 H2  Self-Efficacy has positive effects on Perceived Ease of Use. 
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 H3  Self-Efficacy has positive effects on Online Learning Acceptance and Student Satisfaction. 
 H4 Perceived Organizational support has positive effects on Perceived usefulness. 
 H5 Perceived Organizational support has positive effects on Perceived Ease of Use. 
 H6 Perceived usefulness has positive effects on Attitude.   
 H7 Perceived usefulness has positive effects on Behavioral Intention to Use. 
 H8  Perceived usefulness has positive effects on Online Learning Acceptance and Student Satisfaction. 
 H9 Perceived Ease of Use has positive effects on Attitude. 
 H10 Perceived Ease of Use has positive effects on Behavioral Intention to Use. 
 H11 Perceived Ease of Use has positive effects on Online Learning Acceptance and Student Satisfaction. 
 H12 Perceived Ease of Use has positive effects on Perceived usefulness. 
 H13 Attitude has positive effects on Behavioral Intention to Use. 
 H14 Attitude has positive effects on Actual Use. 
 H15 Behavioral Intention to Use has positive effects on Actual Use. 
 
6.3 Research Methodology: 
 The first stage is the synthesis the framework of the causal relationship model of the technology acceptance 
process of learning innovation in the 21ST century for graduate students. 
 The second stage proposes the design of the causal relationship model of the technology acceptance process of 
learning innovation in the 21ST century for graduate students.   
7. Research results 
 Based on the theoretical framework of the causal relationship model, the researcher found that proposed 
variables to be included in this study were too broad and under researched. Hence, the researcher chose eight 
variables to consider specifically. These are: 
 1)  Perceived Competence  2) Perceived Relatedness 
 3)  Perceived Autonomy  4)  Perceived Convenience  
 5)  Computer Anxiety   6)  Intention to Use 
 7)  Continuance 8)  Perceived information quality (PIQ) 
 
 The non-selection of these 8 variables is to support the study that the technology will be chosen by the instructor 
in terms of information quality. Also the tools and software are determined by perception of convenience and 
relatedness.  There are the reasons why the students cannot choose the factors by themselves. Moreover, another 
reason is the students who have graduated from the course, cannot access the software. From the reason above, the 
researcher created the Conceptual Framework of this study as follows; 
 
 
Fig. 2. Concept Framework of Causal Relationship Model of the Technology Acceptance Process of Learning Innovation in the 21ST Century              
for Graduate Students. 
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8. Conclusion 
 The causal relationship model of the technology acceptance process of learning innovation in the 21ST century 
for graduate students includes variables that benefit the development of innovative information technologies and 
communication tools in order to promote teaching and learning. The TAM describes the behaviors that allow users 
to adopt and use technologies. This model consists of perceived usefulness, perceived ease of use, attitude, actual 
use, online learning acceptance and behavioral intention to use.  These variables show the factors that affect the 
technology acceptance. Moreover, there are two additional variables, self-efficacy and perceived organizational 
support, which influence the use of innovation in 21ST century.  The result of this research is invaluable as 
institutions could use the information to plan the users’ behaviors in using technologies and their acceptance. 
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